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2008:677125 CAPLUS 
149 : 45404 

Suppression of Inhibin A Biological Activity by 
Alterations in the Binding Site for Betaglycan 
Makanji, Yogeshwar; Walton, Kelly L . ; Wilce, Matthew 
C; Chan, Karen L.; Robertson, David M. ; Harrison, 
Craig A. 

Prince Henry's Institute of Medical Research, Clayton, 
Victoria, 3168, Australia 

Journal of Biological Chemistry (2008), 283(24), 
16743-16751 

CODEN: JBCHA3; ISSN: 0021-9258 

American Society for Biochemistry and Molecular 
Biology 
Journal 
English 

Inhibins A and B neg. regulate the production and secretion of FSH 
from the anterior pituitary, control ovarian follicle development and 
steroidogenesis, and act as tumor suppressors in the gonads. Inhibins 
regulate these reproductive events by forming high affinity complexes with 
betaglycan and activin or bone morphogenetic protein type II receptors. 
In this study, the binding site of inhibin A for betaglycan was 
characterized using inhibin A mutant proteins. An epitope for high 
affinity betaglycan binding was detected spanning the outer convex surface 
of the inhibin a -subunit. Homol. modeling 
indicates that key a -subunit residues (Tyr50, 



AUTHOR (S) : 



CORPORATE SOURCE: 



DOCUMENT TYPE: 
LANGUAGE : 



Vall08, Thrill, Serll2, Phell8, Lysll9, and Tyrl20) form a contiguous 
epitope in this region of the mol. Disruption of betaglycan binding by 
the simultaneous substitution of Thrill, Serll2, and Tyrl20 to alanine 
yielded an inhibin A variant that was unable to suppress 
activin-induced FSH release by rat pituitary cells in culture. 
Together these results indicate that a high affinity interaction between 
betaglycan and residues Vall08-Tyrl20 of the inhibin a - 
subunit mediate inhibin A biol. activity. 
OS. CITING REF COUNT: 3 THERE ARE 3 CAPLUS RECORDS THAT CITE THIS RECORD 

(3 CITINGS) 

REFERENCE COUNT: 42 THERE ARE 42 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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2008290765 EMBASE 

Regulation of spermatogenesis in McCune-Albr ight syndrome: 
Lessons from a 15-year follow-up. 

De Luca, Filippo (correspondence) ; Wasniewska, Malgorzata; 
Arrigo, Teresa; Messina, Maria Francesca; Valenzise, 
Mariella 

Department of Pediatrics, University of Messina, 01924 
Messina, Italy, wasniewska@yahoo.it 
Mitchell, Valerie 

Laboratory of Spermiology and Histology, CHRU, Faculty of 
Medicine, 59037 Lille, France, 
de Sanctis, Luisa 

Department of Pediatrics, University of Turin, 10126 Turin, 
Italy. 

Lahlou, Najiba 

Laboratory for Hormone Biology, CHU Cochin - Saint Vincent 

de Paul, 75014 Paris, France. 

De Luca, Filippo (correspondence) 

Dipartimento di Scienze Pediatriche Mediche e Chirurgiche, 
Policlinico Universitar io di Messina, Via Consolare 
Valeria, 98123 Messina, Italy, wasniewska@yahoo.it 
European Journal of Endocrinology, (Jun 2008) Vol. 158, No. 
6, pp. 921-927. 
Refs: 28 

ISSN: 0804-4643 CODEN : EJOEEP 
United Kingdom 
Journal; Article 
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Drug Literature Index 
Adverse Reactions Titles 
Pediatrics and Pediatric Surgery 
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007 

English 
English 

Entered STN: 27 Jun 2008 
Last Updated on STN: 27 Jun 2008 
Context: McCune-Albr ight syndrome (MAS) is a disorder caused by a 
post-zygotic gain-of-f unction mutation in the gene encoding the 
Gs-a protein. Sexual precocity, common in girls, has been reported 
in only 15% of boys, and little is known on the long-term evolution of MAS 
in males. Objective: In a boy with MAS, we studied spermatogenesis, 
testis histology, and immunohistochemistry with the aim to shed light on 
seminiferous tubule activity. Design: A boy who presented at the age of 
2.9 years with sexual precocity, monolateral macroorchidism, increased 
testosterone levels, and suppressed gonadotropins was followed up until 
the age of 18. Results: Throughout follow-up testicular asymmetry 



persisted and gonadotropin and testosterone pattern did not change. At 
the age of 18, inhibin B was undetectable while a-immunoreactive inhibin 
was within normal range. Anti-Mullerian hormone level was slightly 
subnonnal . Sperm cells were 3 900 000 per ejaculate. Histology of both 
testes showed spermatogonia, spermatocytes, and, in some tubes, matured 
spermatozoa. Sertoli cells were markedly stained with anti-inhibin . 
alpha . -subunit antibody in both the testes. There was 
no immunostaining of Sertoli, Leydig, or germ cells with anti-pA or 
anti-pB antibody. MAS R201H mutation was identitied in 

both the testes. Conclusion: The 15-year follow-up in this boy with MAS 
demonstrated that autonomous testicular activation and gonadotropin 
suppression persisted over time. This provides an interesting model of 
active spermatogenesis despite long-term FSH suppression. It 
also suggests that FSH is needed for the full expression of the 
inhibin pB-subunit gene, an expression previously reported in the 
germ and Leydig cells of normal adult subjects. .COPYRGT. 2008 Society of 
the European Journal of Endocrinology. 
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Use of DNA microarrays, gene expression profiles, and 
computer models for predicting cardiotoxicity of 
substances 

Mendrick, Donna L.; Johnson, Kory R.; Daniels, Kellye 

K. ; Porter, Mark W. 

Gene Logic, Inc., USA 

PCT Int. Appl., 203pp. 

CODEN: PIXXD2 

Patent 

English 
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PRIORITY APPLN. INFO.: US 2005-711444P P 20050826 

WO 2006-US33712 W 20060828 

ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT 
AB The present invention includes methods of predicting cardiotoxicity of 
test agents and methods of generating cardiotoxicity prediction models 
using algorithms for analyzing quant, gene expression information. The 
invention also includes microarrays, computer systems comprising the 
toxicity prediction models, as well as methods of using the computer 
systems by remote users for determining the toxicity of test agents. 
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2006575622 EMBASE 

Role of the intracellular domains of the human FSH 
receptor in GaS protein coupling and receptor 
expression . 

AUTHOR: Ulloa-Aguirre, Alfredo (correspondence); Uribe, Aida; 

Zarinan, Teresa; Perez-Solis, Marco A. 
CORPORATE SOURCE: Research Unit in Reproductive Medicine, Hospital de 

Ginecobstetricia Luis Castelazo Ayala, Instituto Mexicano 

del Seguro Social, Apartado Postal 99-065, Mexico 10101 

D.F., Mexico. aulloaa@servidor . unam . mx 
AUTHOR: Bustos- Jaimes , Ismael 

CORPORATE SOURCE: Department of Biochemistry, Faculty of Medicine, 

Universidad Nacional Autonoma de Mexico, Mexico D.F., 
Mexico . 

AUTHOR: Dias, James A. 

CORPORATE SOURCE: Wadsworth Center, David Axelrod Institute for Public 

Health, Albany, NY, United States. 
SOURCE: Molecular and Cellular Endocrinology, (2 Jan 2007) Vol. 

260-262, pp. 153-162. 

Refs: 84 

ISSN: 0303-7207 CODEN: MCEND6 
PUBLISHER IDENT.: S 03 03-7207(06)00442-4 
COUNTRY: Ireland 
DOCUMENT TYPE: Journal; Article 

FILE SEGMENT: 029 Clinical and Experimental Biochemistry 

003 Endocrinology 
LANGUAGE: English 
SUMMARY LANGUAGE: English 

ENTRY DATE: Entered STN: 12 Dec 2006 

Last Updated on STN: 12 Dec 2006 

AB The human (h) follicle-stimulating hormone 

receptor (FSHR) belongs to the superfamily of G protein-coupled receptors 
(GPCRs) . This receptor consists of 695 amino acid residues and is 
preferentially coupled to the Gs protein. This receptor is highly 
conserved among species (overall homology, 85%), with a 25-69% homology 
drop when compared to the human LH and TSH receptors. Although studies in 
prototypical rhodopsin/p-adrenergic receptors suggest that multiple 
domains in the intracellular loops (iL) and the carboxyl-terminus (Ctail) 
of these receptors contribute to G protein coupling and receptor 
expression, there is a paucity of structure/function data on the role of 
these domains in FSHR function. Employing point mutations we 
have found that several residues present in the iL2 of the hFSHR are 
important for both coupling the receptor to the Gs protein and maintaining 
the receptor molecule in an inactive conformation. In fact, HEK-293 cells 
expressing several hFSHR mutants with substitutions at R450 (central to 
the highly conserved ERW triplet motif) and T453 (a potential target for 
phosphorylation) failed to mediate ligand-provoked Gs protein activation 
but not agonist binding, whereas substitutions at the hydrophobic L460 (a 
conserved residue present in all glycoprotein hormone receptors) conferred 
elevated basal cAMP to the transfected cells. Thus, this particular loop 
apparently acts as a conformational switch for allowing the receptor to 
adopt an active conformation upon agonist stimulation. Residues in both 
ends of the iL3 are important for signal transduction in a number of 
GPCRs, including the FSHR. We have recently explored the importance of 
the reversed BBXXB motif (BXXBB; where B represents a basic residue and X 
a non-basic residue) present in the juxtamembrane region of the hFSHR iL3 . 
A hFSHR mutant with all basic amino acids present in the iL3 BXXBB motif 
replaced by alanine failed to bind agonist and activate effector, and was 
expressed as an immature <62 kDa form of the receptor. Individual 
substitutions of basic residues resulted in mutants that bound agonist 
normally but failed to activate effector when replaced at R552 or R556. 



Triple mutations in the same motif located in the NH2-end of the 
Ctail resulted in a complete inability of the receptor to bind agonist and 
activate effector, whereas individual substitutions resulted in decreased 
or virtually abolished agonist binding and cAMP accumulation, with both 
functions correlating with the detected levels of mature (80 kDa) forms of 
the receptor. Thus, the BXXBB motif at the iL3 of the FSHR is essential 
for coupling the activated receptor to the Gs protein, whereas the same 
motif in the Ctail is apparently more important for membrane expression. 
The role of cysteine residues present in the Ctail of the FSHR is an 
enigma since there are no conserved cysteines amongst LHR, FSHR and TSHR. 
C629 and C655 are conserved in the gonadotropin receptors but not in the 
TSHR. Alanine replacement of C627 had no effect on hFSHR expression and 
function, whereas the same mutation at C629 altered membrane 
expression and signal transduction. Serine or threonine substitutions of 
C655 did not modify any of the parameters analyzed. In the hFSHR, C629 
may be a target for palmitoylation, and apparently it is the only cysteine 
residue in the Ctail domain that might play an important role in receptor 
function. .COPYRGT. 2006 Elsevier Ireland Ltd. All rights reserved. 
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TITLE: Only a portion of the small seatbelt loop in human 

choriogonadotropin appears capable of contacting the 
lutropin receptor. 

AUTHOR: Bernard Michael P ; Lin Win; Cao Donghui; Myers Rebecca V; 

Xing Yongna; Moyle William R 
CORPORATE SOURCE: Department of OB-GYN, Robert Wood Johnson (Rutgers) Medical 

School, Piscataway, New Jersey 08854, USA. 
CONTRACT NUMBER: HD14907 (United States NICHD NIH HHS) 

HD28547 (United States NICHD NIH HHS) 
SOURCE: The Journal of biological chemistry, (2004 Oct 22) Vol. 

279, No. 43, pp. 44438-41. Electronic Publication: 

2004-08-10 . 

Journal code: 2985121R. ISSN: 0021-9258. 
PUB. COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

(RESEARCH SUPPORT, U.S. GOV'T, P.H.S.) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 

ENTRY MONTH: 200412 

ENTRY DATE: Entered STN: 19 Oct 2004 

Last Updated on STN: 20 Dec 2004 

Entered Medline: 14 Dec 2004 
AB Twenty residues of the human choriogonadotropin (hCG) beta-subunit that 
are wrapped around alpha-subunit loop 2 like a 

"seatbelt" stabilize the heterodimer and enable the hormone to distinguish 
lutropin (LHR), follitropin, and thyrotropin receptors. The N-terminal 
portion of the seatbelt contains a small disulf ide-stabilized loop needed 
for heterodimer assembly and is thought to mediate hCG-LHR interactions. 
To test the latter notion, we compared the LHR binding and signal 
transduction activities of hCG analogs in which the alpha- 
subunit C terminus (alphaCT) was cross-linked to residues in the 
small seatbelt loop. Analogs having an intersubunit disulfide between a 
cysteine in place of alphaCT residue alphaSer-92 and cysteines substituted 
for loop residues betaArg-94, betaArg-95, or betaSer-96 had high 
activities in LHR binding and signaling assays despite the fact that both 
portions of the hormone are thought to be essential for hCG activity. Use 
of a larger probe blocked hormone activity when the alphaCT was 
cross-linked to cysteines in place of residues betaArg-95 and betaAsp-99, 
but not to cysteines in place of residues betaArg-94, betaSer-96, or 
betaThr-97. This suggested that the side chains of residues betaArg-95 



and betaAsp-99, which face in the same outward direction from the 
heterodimer, are nearer than the others to the LHR interface. The finding 
that residue 95 can be cross-linked to small alphaCT probes without 
eliminating hormone activity indicates its side chain does not participate 
in essential LHR contacts. We suggest that contacts between the small 
seatbelt loop and the LHR, if any, involve its backbone atoms and possibly 
the side chain of residue betaAsp-99. 
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MEDLINE on STN 
2003429279 MEDLINE 
PubMed ID: 12970262 

Growth hormone deficiency in pseudohypoparathyroidism type 
la: another manifestation of multihormone resistance. 
Germain-Lee Emily L; Groman Joshua; Crane Janet L; Jan de 
Beur Suzanne M; Levine Michael A 

Department of Pediatrics, Division of Endocrinology and the 
Ilyssa Center for Molecular Endocrinology, The Johns 
Hopkins University School of Medicine, Baltimore, Maryland 
21287, USA., egermain@jhmi.edu 
M01 RR00052 (United States NCRR NIH HHS) 
PA-99106 R01 DK56178 (United States NIDDK NIH HHS) 
R01 DK56178 (United States NIDDK NIH HHS) 

The Journal of clinical endocrinology and metabolism, (2003 
Sep) Vol. 88, No. 9, pp. 4059-69. 
Journal code: 0375362. ISSN: 0021-972X. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
(RESEARCH SUPPORT, NON-U . S . GOV'T) 
(RESEARCH SUPPORT, U.S. GOV'T, P.H.S.) 
English 

Abridged Index Medicus Journals; Priority Journals 
200310 

Entered STN: 13 Sep 2003 
Last Updated on STN: 11 Oct 2003 
Entered Medline: 10 Oct 2003 
Albright hereditary osteodystrophy (AHO) is a genetic disorder caused by 
heterozygous inactivating mutations in GNAS1, the gene encoding 
the alpha-chain of G(s), and is associated with short stature, obesity, 
brachydactyly, and sc ossifications. AHO patients with GNAS1 
mutations on maternally inherited alleles also manifest resistance 
to multiple hormones (e.g. PTH, TSH, LH, FSH) , a 
variant termed pseudohypoparathyroidism (PHP) type la, due to 
paternal imprinting of G alpha (s) transcripts in specific tissues. Recent 
evidence has shown that G alpha (s) transcripts are also imprinted in the 
pituitary somatotrophs that secrete GH. Because this imprinting could 
influence GHRH-dependent stimulation of somatotrophs, we hypothesized that 
maternally inherited GNAS1 mutations would impair GH secretion. 
We studied GH status in 13 subjects with PHP type la. GH responses to 
arginine/L-dopa and arginine/GHRH were deficient in nine 
subjects, all of whom were obese and had low serum concentrations of 
IGF-I. By contrast, none of the four GH-suf f icient subjects were obese, 
and all had normal IGF-I levels. Our data indicate that GH deficiency is 
common (69%) in PHP type la and may contribute to the obesity and short 
stature typical of AHO. We propose that GH status be evaluated in all 
patients with PHP type la. 
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vector . 

Clark Andrew D; Layman Lawrence C 

Section of Reproductive Endocrinology, Infertility and 
Genetics, Department of Obstetrics and Gynecology, Medical 
College of Georgia, Augusta, Georgia 30912, USA. 
HD 33004 (United States NICHD NIH HHS) 

Fertility and sterility, (2003 Feb) Vol. 79, No. 2, pp. 
379-85. 

Journal code: 0372772. ISSN: 0015-0282. 
United States 
(CASE REPORTS) 

Journal; Article; (JOURNAL ARTICLE) 
(RESEARCH SUPPORT, NON-U. S. GOV'T) 
(RESEARCH SUPPORT, U.S. GOV'T, P.H.S.) 
English 

Priority Journals 
200304 

Entered STN: 6 Feb 2003 
Last Updated on STN: 4 Apr 2 0 03 
Entered Medline: 3 Apr 2003 
OBJECTIVE: To determine the effect of the Cys82Arg FSHbeta 
mutation from a patient with isolated FSH deficiency 
upon follicle-stimulating hormone ( 

FSH) levels in vitro. DESIGN: In vitro analysis of the Cys82Arg 
mutation and comparison with the phenotype. SETTING: Tertiary 
medical center setting. PATIENT (S): DNA sequence of the FSHbeta gene and 
clinical description from a patient with isolated FSH 

deficiency. INTERVENTION ( S ) : Construction of a new vector containing the 
cDNAs for the alpha-subunit and beta-subunit of 

FSH (palphaFSHbeta) followed by mutagenesis and transfection into 

Chinese hamster ovary cells. MAIN OUTCOME MEASURE ( S ) : Immunoreactive and 

bioactive FSH levels from the CHO cellular media. RESULT (S): 

Although expression of both subunits was present, both immunoreactive and 

bioactive FSH levels were unmeasurable from cellular media 

containing the mutation versus wild type. CONCLUSION ( S ) : The 

Cys82Arg mutation in a male with normal puberty and azoospermia 

results in profound deficiency of FSH in vitro, thereby 

confirming the molecular basis of hypogonadism in this patient and 

documenting the importance of the Cys residue at position 82 of the 

FSHbeta subunit. 
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Premature thelarche and granulosa cell tumors: a search for 
FSH receptor and G5alpha activating 
mutations . 

Hannon Tamara S; King Denise Walker; Brinkman Abigail D; 
Steinmetz Rosemary; Davis Mary M; Eugster Erica A; 
Pescovitz Ora H 

Department of Pediatrics, James Whitcomb Riley Hospital for 
Children, Wells Center for Pediatric Research, Indiana 
University School of Medicine, Indianapolis 46202, USA., 
tshannongiupui . edu 

Journal of pediatric endocrinology & metabolism : JPEM, 
(2002) Vol. 15 Suppl 3, pp. 891-5. 
Journal code: 9508900. ISSN: 0334-018X. 
England: United Kingdom 
(CLINICAL TRIAL) 

Journal; Article; (JOURNAL ARTICLE) 
(RESEARCH SUPPORT, NON-U. S. GOV'T) 
English 



FILE SEGMENT: Priority Journals 

ENTRY MONTH: 2 0 03 03 

ENTRY DATE: Entered STN: 30 Aug 2002 

Last Updated on STN: 19 Mar 2003 
Entered Medline: 18 Mar 2003 

AB Activating mutations of the Gsalpha gene are responsible for 

McCune-Albr ight syndrome and have also been identified in sporadic tumors 

of the pituitary and thyroid. When associated with malignancy, activating 

Gsalpha mutations are known as gsp-oncogenes . We hypothesized 

that similar activating mutations might also account for some 

cases of premature thelarche and/ or granulosa cell tumors. Polymerase 

chain reaction and DNA sequencing was used to screen for activating 

mutations of Gsalpha genes in children with premature thelarche 

and in pathologic specimens from juvenile and adult granulosa cell tumors. 

Because these disorders involve over-activity of the FSH 

-signaling pathway, we also screened for activating mutations of 

the FSH receptor. No mutations were detected in 

either the Gsalpha or the FSHR fragment studied. Previously reported 

polymorphisms (Ser680Asn and Ala307Thr) of the FSHR were detected in 25/27 

tumor samples and 9/9 premature thelarche samples. We conclude that 

activating mutations in previously identified mutation 

'hot-spots' in the Gsalpha and FSH receptor genes are probably 

not a major cause of premature thelarche or granulosa cell tumors. In 

contrast, polymorphisms of the FSH receptor are common. 
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AB Gonadal function is controlled by lutropins and f ollitropins , 

heterodimeric cystine knot proteins that have nearly identical 

alpha-subunits . These heterodimeric proteins are 

stabilized by a portion of the hormone-specific beta-subunit termed the 
"seatbelt" that is wrapped around alpha-subunit loop 2 

(alpha2). Here we show that replacing human chorionic gonadotropin (hCG) 
alpha2 residue Lys51 with cysteine or alanine nearly abolished its 
lutropin activity, an observation that implies that alphaLys51 has a key 
role in hormone activity. The activity of the heterodimer containing 
alphaK51C, but not that containing alphaK51A, was increased substantially 
when beta-subunit seatbelt residue betaAsp99 was converted to cysteine. 
As had been reported by others, heterodimers containing alphaK51C and 
betaD99C were crosslinked by a disulfide. The finding that an 
intersubunit disulfide restored some of the activity lost by replacing 
alphaLys51 suggests that this residue is not crucial for receptor binding 
or signaling and also that hCG and related hormones may be particularly 
sensitive to mutations that alter interactions between their 
subunits. We propose the unique structures of hCG and related family 



members may permit some subunit movement in the heterodimer, making it 
difficult to deduce key residues involved in receptor contacts simply by 
correlating the activities of hormone analogs with their amino acid 
sequences . 
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AB Horse LH/CG (eLH/CG) and donkey LH/CG (dkLH/CG) are strictly LH-specific 
in their respective homologous species. However, both bind to the 
FSH receptors from non-equid species, whereas the zebra hormone 
(zbLH/CG) does not. The FSH/LH ratio of eLH/CG and of the 
ccdkpe hybrid is about tenfold higher than that of dkLH/CG and 
of the aePdk hybrid, showing that the Pe subunit contains 
the structural features responsible for the high FSH activity of 
eLH/CG. Only six amino acid positions (51, 94, 95, 102, 103 and 106) are 
unique to the Pe subunit when compared with the pdk and Pzb 
subunits. The Gly-Pro and Val-Phe sequences in positions 102-103 of 
pdk and pe respectively were swapped by site-directed 
mutations and the mutated p-subunits cDNAs were cotransf ected 
in COS cells with either ae or adk subunit cDNA. Other 
mutations were also introduced in 102-103 dkLH/CG p-subunit: 
Ala-Ala, Gly-Ala or Ala-Pro. These mutations with Ala-Ala, 
Gly-Ala or Ala-Pro in the 102-103 pdkLH/CG subunit did not change the 
FSH/LH ratio of dkLH/CG but the heterodimers containing ae 
or adk. Conversely, the Vall02-Phel03 mutation in Pe 
led to a dramatic drop in FSH/LH activity ratio of eLH/CG, to a 
level similar to that of dkLH/CG. Since all FSHs possess a Gly residue at 
position 104, we introduced the Glyl02-Prol 03- 
Argl04->Vall02-Phel03-Glyl04 mutation in pdk with the 
expectation that the increase in FSH activity observed with the 
Glyl02-Prol03->Vall02-Phel03 mutation could be 
potentiated. In fact, the additional Argl0 4->Glyl0 4 
mutation was found to abolish the increase in FSH 
activity observed with Glyl02-Prol03->Vall02-Phel03 . 
Mutations Glyl02-Prol03->Vall02-Argl03 or 

Glyl02-Prol03-Lysl04-> Vall02-Argl03-Glyl04 were also introduced in 
human CGP (hCGP) to compare the impact of these amino acid 
changes in the well-studied gonadotrophin hCG . The pbCG mutants 
obtained, co-expressed either with the human or the horse .alpha 
.-subunit, did not display any FSH activity. In 

conclusion, the 102-104 sequence in eLH/CG p-subunits appears to be 



of utmost importance for their binding to FSH receptors. 
However, these results obtained with equid p-subunits are not 
transposable to other gonadotrophins as similar mutations in 
hCGP did not lead to any increase in FSH activity. 
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AB Amino acid residues 33-44 of the common a -subunit 

of the glycoprotein hormones have been implicated in heterodimerization as 
well as high affinity receptor binding of human (h) CG. In the present 
study, we compared the role of specific amino acids within this region for 
glycoprotein hormone heterodimer formation, using a transient transfection 
system to coexpress different mutant a -subunit 

constructs with the p-subunit of either hTSH, hCG, or hFSH. Our 
results identified a crucial role for aPro38 in the heterodimer 
expression of hTSH as well as hFSH, similar to what had been described for 
hCG. In contrast, oAla36, which had been critical for hCG, was not 
essential for hTSH heterodimer expression and less important for hFSH, 
whereas aPhe33 and oArg35 appeared uniquely important for 

hFSH. Furthermore, we assessed the role of these residues for bioactivity 

and receptor binding of hTSH. Mutation of the surface-exposed 

residues aArg42-Ser43-Lys44, which form part of a unique 

a-helical structure, to Ala42-A; a43-Ala44, decreased TSH receptor 

binding using porcine thyroid membranes as well as rat FRTL-5 cells. 

Residues aPhe33 and aArg35, in contrast, were not important 

for high affinity binding of hTSH. In the signal transduction of hTSH, 

aAla36 was necessary for efficient growth induction in FRTL-5 cells 

but not for cAMP production in either FRTL-5 cells or Chinese hamster ovary 

cells expressing the human TSH receptor (JP09). Similarly, residues 

aArg42-Ser43-Lys44 were more important for hTSH-mediated induction 

of cell growth than cAMP production Mutating aArg35 to Ala reduced cAMP 

induction but not receptor binding of hTSH. In summary, using 

site-directed mutagenesis, we identified a domain, residues 33-44 of the 

common a -subunit, important in heterodimer 

expression, receptor binding, and activation of hTSH. The comparison of 
the relative roles of specific amino acids within this region in hTSH with 
hCG and hFSH highlights previously unrecognized differences in the 
structural requirements for heterodimer expression among the members of 
the glycoprotein hormone family. Moreover, our findings revealed a novel 
role for residues a33-44 in triggering different postreceptor 

events, suggesting that cAMP production and growth promotion may, at least in 
part, be dissociable functions of hTSH. 
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CG, LH, FSH, and TSH are a family of heterodimer ic glycoprotein 
hormones that contain a common alpha-subunit, but 

differ in their hormone-specific beta-subunit . Processing of the N-linked 
oligosaccharide of the glycoprotein family is both tissue and dimer 
specific. LH, TSH, and free alpha synthesized in pituitary bear 
oligosaccharide terminating with sulfate (S04) and N-acetylgalactosamine 
(GalNAc) , whereas the termination of oligosaccharide in CG synthesized in 
placenta and FSH is sialic acid and galactose (Gal) . Using 
site-directed mutagenesis and gene transfer, we studied the role of the 
Pro-Leu-Arg motif, which has been shown to be a recognition marker of 
glycoprotein hormone-specific GalNAc transferase, in sulfation of N-linked 
oligosaccharide in alpha-subunit. The wild-type or 

mutated alpha gene was transfected into GH3 cells. Our data revealed that 
substitution of the Pro-Leu-Arg motif by Ala-Leu-Ala did not affect the 
sulfation of N-linked oligosaccharide, but generated the attachment of 
O-linked oligosaccharide. alpha-Subunit containing 

either of the two N-linked glycosylations is also sulfated. We conclude 
that in GH3 cells, the Pro-Leu-Arg motif plays no role in the sulfation of 
oligosaccharide in alpha-subunit, and both 
N-glycosylations are terminated with S04 . 
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AB Residues Phe33 and Arg35, individually, and a composite mutation 

of residues Arg42, Ser43, and Lys44 were changed to alanine in the human 
glycoprotein hormone common a -subunit using 

site-directed mutagenesis. These specific residues are highly conserved 
across species and have by chemical modification and synthetic peptide 
approaches been implicated in the binding of human chorionic gonadotropin 
(hCG) to leutinizing hormone (LH) receptor. In the present study we 
tested the hypothesis that specific a -subunit 

amino acid residues which stabilize the hormone receptor interaction for 
hCG have the same function in human follicle-stimulating 
hormone (hFSH) . Wild type or mutant a - 

subunit cDNAs were coexpressed with wild type hFSH or hCGP 

cDNA in sialylation defective Chinese hamster ovary cells. Recombinant 

hormones were tested in a radioligand receptor competition assay, using 

rat testis membranes as a source of FSH and LH receptors. 

Mutant hFSH heterodimers F33A- FSH, R35A-FSH, 

Arg42-Ser43-Lys44/Ala42-Ala43-Ala44-FSH all displaced 1251-hFSH 

in a similar fashion, indicating that these residues are not important for 

binding of hFSH to the rat FSH receptor. On the other hand, 

F33A-CG evidenced a 5-fold decrease in binding, while R35A-CG had over a 

100-fold decrease in binding to the rat LH receptor when compared to the 

wild type recombinant hCG. These data demonstrate that a receptor-binding 

site on the common a -subunit which is very 

important for hCG binding to LH receptor is not important for the binding 
of hFSH to FSH receptor. Our interpretation of these findings 
is that there are fundamental structural differences in the receptor 
interface contacts of the common a -subunit, 

which stabilize receptor binding among members of the glycoprotein hormone 
family . 
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AB The majority of pituitary tumors are of monoclonal origin; however, the 
molecular basis for their formation is poorly understood. Somatic 
mutations in the alpha-subunit of the 

GTP-binding protein, Gs alpha (gsp oncogene) have been found in about one 

third of GH-secreting tumors. Mutations in another 

alpha-subunit of a GTP-binding protein, Gi2 alpha (gip 

mutations) have been described in other endocrine tumors. In this 

study, we examined 21 nonfunctioning pituitary tumors and 4 

macroprolactinomas for gsp mutations and 27 nonfunctioning 



tumors and 4 macroprolactinomas for gip mutations. Using the 
polymerase chain reaction and denaturing gradient gel electrophoresis, 2 
nonfunctioning pituitary tumors displayed migration abnormalities when the 
Gs alpha-gene was analyzed. Sequence analysis of these abnormally 
migrating polymerase chain reaction products revealed two previously known 
gsp mutations: arginine at codon 201 altered to 

cysteine, and glutamine at codon 227 changed to leucine. No gip 
mutations could be demonstrated. These findings emphasize the 
monoclonal origin of nonfunctioning pituitary tumors and suggest that cAMP 
may play a role in tumorigenesis of nonfunctioning pituitary tumors. 
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